Purpose The purpose of this study is to examine reporting of treatment summaries and follow-up instructions among cancer survivors. Methods Using the 2010 National Health Interview Survey, we created logistic regression models among cancer survivors not in treatment (n01,345) to determine characteristics associated with reporting treatment summaries and written follow-up instructions, adjusting for sociodemographic, access, and cancer-related factors. Findings are presented for all survivors and those recently diagnosed (e4 years). We also examined unadjusted associations between written instructions and subsequent surveillance and screening. Results Among those recently diagnosed, 38 % reported receiving treatment summaries and 58 % reported written instructions. Among all survivors, approximately one third reported summaries and 44 % reported written instructions. After adjustment, lower reporting of summaries was associated with cancer site, race, and number of treatment modalities among those recently diagnosed, and white vs. black or Hispanic race/ethnicity, breast vs. colorectal cancer, >10 vs. e5 years since diagnosis, no clinical trials participation, and better than fair health among all survivors. For instructions, lower reporting was associated with no trials participation and lower income among those recently diagnosed, and increasing age, white vs. black race, lower income, >10 vs. ≤5 years since diagnosis, 1 vs. Q2 treatment modalities, no trials participation, and at least good vs. fair/poor health among all survivors. Written instructions were associated with reporting provider recommendations for breast and cervical cancer surveillance, and recent screening mammograms. Conclusion Many recently diagnosed cancer survivors did not report receiving treatment summaries and written follow-up instructions. Opportunities exist to examine associations between use of these documents and recommended care and outcomes, and to facilitate their adoption. Implications for cancer survivors Cancer survivors who have completed therapy should ask their providers for treatment summaries and written follow-up instructions, and discuss with them how their cancer and therapy impact their future health care.
Introduction
The cancer survivor population is large and growing with nearly 12 million U.S. adult cancer survivors [1, 2] . As survivors live longer, increasing attention has focused on long-term care. Survivors are at risk for recurrence, second primary cancers [3] , and late and long-term effects of cancer and treatment [4] . Because health risks vary, individualized risk assessment and management is needed [5] .
Health problems among survivors may not develop for years [6, 7] . Given concerns about the sustainability of the cancer specialist workforce providing long-term follow-up care [8, 9] , and that follow-up may be provided by primary care providers (PCPs) [10, 11] , coordinated care is important [5, 12] . However, there may be suboptimal communication between PCPs and oncologists [13, 14] , who may have discordant perceptions of their roles [15] , leaving some PCPs with inadequate knowledge of survivors' health history and risks [16] , and many survivors unsure which provider is in charge of their follow-up care [17] .
A recent Institute of Medicine (IOM) report noted that many survivors get lost to follow-up during the transition from active treatment to posttreatment care [12] . In response, survivorship care plans have been developed to summarize cancer and treatment history, needed screening, surveillance and preventive care, and specify providers responsible for follow-up [5, 12, 18] . Treatment summaries and written follow-up instructions are recommended care plan components [12, 19] . Care plans are recommended or supported by many expert organizations [12, 19, 20] , with delivery of treatment summaries, a key component of plans, endorsed by the American Society of Clinical Oncology (http://qopi.asco.org/Documents/QOPI Spring2011MeasuresSummary_000.pdf), the Physician Consortium for Performance Improvement (http://www.amaassn.org/ama/pub/physician-resources/clinical-practiceimprovement/clinical-quality/physician-consortiumperformance-improvement/pcpi-measures.page), and the Commission on Cancer (http://www.facs.org/cancer/coc/ programstandards2012.html). However, little is known about how frequently plans are used among adult cancer survivors, and national estimates of care plan use are lacking.
National estimates would provide information about current care plan use and which survivors are least likely to receive plans. This information would be valuable to cancer clinicians, survivors, and decision makers in raising awareness about delivering care plans and survivors' long-term care needs. This information would also be useful to researchers and others in evaluating the impact of plans on morbidity and mortality, developing interventions to promote care plan use, and identifying a national baseline for future monitoring. We examined the extent to which survivors of adult-onset cancers report having received treatment summaries and follow-up instructions, variations in receipt, and whether follow-up instructions are associated with subsequent care. We present findings for those diagnosed within 4 years, who were diagnosed after the release of reports in [2004] [2005] calling for delivery of these documents to survivors (http://www.nap.edu/catalog.php?record_ id011468) [12, 19] . We also separately present findings for all survivors. Although many survivors in this group were diagnosed prior to release of these reports and therefore may not have been expected to have received these documents, findings among all survivors may identify groups who may benefit and/or whose providers may benefit from further education about their treatment history and future care needs.
Methods
We used data from the 2010 National Health Interview Survey (NHIS) [21] , a nationally representative sample of the civilian, non-institutionalized U.S. population. NHIS is an annual survey administered by the Centers for Disease Control and Prevention's National Center for Health Statistics (NCHS) through in-person interviews. The final sample adult response rate was 60.8 % [21].
Our sample included adult cancer survivors (n02,333), except those whose most recent cancer was non-melanoma skin cancer, skin cancer of uncertain type, or unknown type (n0549); who were in active treatment (n0108); did not report treatment (n098); and had unknown information about whether treatment was received (n0173) or active (n014). Because our focus was on survivors of adult-onset cancers, we also excluded 46 respondents whose age at diagnosis was before age 18 or unknown.
Primary dependent variables included self-reported receipt of a treatment summary and follow-up instruction as determined by: "At the completion of your cancer treatment(s), did your doctor give you a single written document describing ALL the treatments you actually received? This would NOT include general pamphlets about cancer treatments or individual lab results" and "Have you EVER received advice from a doctor, nurse, or other health care professional about where you should return or who you should see for routine cancer check-ups after completing treatment for cancer? Not including appointment cards or reminders, was this information written down, printed on paper, or provided in an electronic format for you?" We categorized follow-up instructions as written/textual, unwritten or none. We categorized written and unwritten instructions separately because the IOM report indicates that such information should be provided to survivors in a written format [12] . Other dependent variables included use of recent surveillance to monitor for recurrence, other cancer screening, provider recommendations for surveillance and screening, and having a usual provider.
Surveillance and screening definitions were based on National Comprehensive Cancer Network guidelines (www.nccn.org) and U.S. Preventive Services Task Force recommendations (http://www.uspreventiveservicestaskforce.org/recommen dations.htm), respectively (Table 1) . To examine associations of instructions with subsequent cancer screening, we excluded screening tests prior to diagnosis and limited analyses to survivors ≥1 year post-diagnosis. We did not report lung cancer surveillance or provider recommendations for colorectal cancer surveillance because of small cell sizes and/or large relative standard errors. For provider recommendations, NHIS respondents aged ≥40 with no recent colorectal cancer test were asked whether a healthcare provider recommended one within the prior year. Provider recommendation questions for Pap and mammography pertained to the prior year and were asked of respondents who did and did not report receiving recent tests.
Independent variables included age, sex, race/ethnicity, education, income measured as percentage of federal poverty thresholds (FPL), insurance, health status, clinical trial participation, and cancer site, age at diagnosis, time since diagnosis, number of treatment modalities received, and recency of treatment for the most recent cancer. Insurance was categorized as any private or military insurance ("private"), public insurance only, and no insurance or only single service plan coverage (n03, all excluded cancer care). For time since diagnosis, we subtracted age at diagnosis from age at interview. Treatments included surgery, radiation, chemotherapy, hormonal treatments, bone marrow/ stem cell transplants or other. Because NHIS inquired about receipt of summaries of all treatments received, we categorized treatment by number of modalities. Treatment recency included whether non-hormonal treatments were received within 1 year.
To examine the proportion of survivors who report having received these documents among those diagnosed after recommendations for their use were issued, we present findings for those diagnosed within 4 years. To examine the proportion of all survivors who report not having received these documents and may benefit from additional information about their treatment history and future care needs, we separately present findings for all survivors. Pearson chi-square tests were used to test differences in weighted percentages. Multivariable logistic regression models were created to determine characteristics independently associated with reporting treatment summaries and written follow-up instructions. The linearity assumption for continuous predictors (age and income) was assessed using restricted cubic spline functions [22] . Relationships with each outcome were linear. P values reflect simultaneously testing that all regression coefficients for a given variable equal zero.
NCHS imputes missing data for income using multiple imputation [21] . Missing data for time since diagnosis were multiply imputed (five imputations) using the aregImpute function from the Hmisc [23] package in R [24] . Of 74 survivors with incomplete time since diagnosis due to age truncation in NHIS or missing data, 52 had minimum times available. Partial timing information was used in imputation with imputed values defined as the maximum of observed minimum times since diagnosis and predicted times from the imputation. All independent variables, outcome variables, and sampling weights were included in the imputation. We weighted all statistics and used SUDAAN version 10.0.1 (Research Triangle Institute, Research Triangle Park, NC) and SAS version 9.2 (SAS Institute Inc, Cary, NC) to account for the complex survey design.
Results
Of 1,345 survivors, 52 % were younger than 65 (range, 20-85+; Table 2 ). Most were female, white, privately insured, and had at least some college education. Breast cancer survivors predominated. Approximately 40 % reported diagnosis ≤5 or >10 years prior. Most survivors reported one treatment modality, no recent treatments, no clinical trials participation, and at least good health.
Among recently diagnosed survivors (within 4 years), 29.4 % reported receiving both treatment summaries and written follow-up instructions and 33.1 % reported neither. Among all survivors, 22 % reported receiving both documents, while 45 % reported neither. Among those recently diagnosed, 38 % reported summaries, and no factors in unadjusted analyses were significantly associated with recalling having received a treatment summary, although findings by cancer site were of borderline significance Table 3 ). Among all survivors, 32 % reported receiving treatment summaries. Survivors with age ≥80, white race, cancers other than prostate, colorectal or cervical, diagnosis >10 years prior, no trials participation, and better than fair health status were less likely to report summaries than survivors with age 50-64 years, black race or Hispanic ethnicity, prostate or colorectal cancer, diagnosis within 5 years, trials participation, and fair/poor health status, respectively. Written follow-up instructions were reported by 58 % of recently diagnosed survivors (Table 4) . In this group, those who did not participate in clinical trials were less likely to report written instructions. Among all survivors, 44 % reported receiving written follow-up instructions. Survivors with age ≥80 years, white race, no college education, income <250 % FPL, no insurance, diagnosis >10 years prior, no recent treatment, and no trials participation were less likely to report written instructions than those with age <80, black race, at least some college, income ≥400 % FPL, private insurance, diagnosis within 10 years, recent treatment, and trial participation, respectively. Uterine cancer survivors were least likely to report written instructions (<20 vs. >50 % of prostate or colorectal cancer survivors). Survivors reporting one treatment modality were more likely to report not having received any follow-up instructions. Among survivors with age ≥80, no insurance, uterine cancer, or diagnosis >10 years prior, 40-50 % reported no instructions at all.
After adjustment, race/ethnicity, cancer site, and number of treatment modalities were significantly associated with reporting having received treatment summaries among those recently diagnosed (Table 5 ). Black survivors were more likely than white survivors and colorectal cancer survivors were more likely than breast cancer survivors to report having received a summary. More than one treatment modality was associated with a lower likelihood of reporting a summary than one modality. Among all survivors, differences between colorectal and breast cancer survivors, and by race, time since diagnosis, clinical trial participation, and health status retained significance after adjustment. For written instructions, after controlling for other factors, clinical trials participation was a strong predictor of reporting having received written instructions among recently diagnosed survivors. Income also achieved significance, with higher income survivors more likely to report written instructions. Among all survivors, lower reported receipt was associated with increasing age, white vs. black race, decreasing income, >10 vs. ≤5 years since diagnosis, one treatment modality, no clinical trials participation, and better than fair vs. fair/poor health.
Written instructions were associated with reporting recent provider recommendations for breast and cervical cancer surveillance, although not test use (Table 6 ). For prostate cancer, unwritten instructions were associated with greater PSA surveillance. For screening, written instructions were associated with recent mammography use.
Discussion
Major reports recommending that providers deliver treatment summaries and written follow-up instructions to cancer survivors upon completion of treatment were released in 2004-2005 (http://www.nap.edu/catalog.php? record_id011468) [12, 19] . Our analysis of survivors diagnosed after that time suggests that reported receipt of these documents was low with 40-60 % not reporting having received them. Not surprisingly, when examining all survivors, including those diagnosed before issuance of these reports, rates were even lower. Findings for the full sample are important however, not necessarily as a measure of quality of care, since most of this group was diagnosed prior to release of these reports, but rather as a baseline measure and an indication of the proportion of survivors who might benefit from additional information about their diagnosis, treatment history, and future care needs. More than one quarter of survivors did not recall any follow-up instructions, including 40-50 % of the oldest survivors, those uninsured, diagnosed >10 years prior, or surviving uterine cancer. This is important given many survivors are unsure who manages their follow-up [17] , are insufficiently aware of their continuing health risks [25, 26] , and may lack regular follow-up for possible late effects and recommended services [25, [27] [28] [29] . We are unaware of previous national estimates of these measures. Findings for these documents are consistent with reports and assertions that care plans and treatment summaries are not implemented widely [5, 30] , and with gaps reported by survivors regarding treatment information received [30] .
Some survivors were less likely to report receiving these documents, including those with no clinical trials participation or diagnosed >10 years prior. This is not surprising given the recent emergence of care plans and attention to treatment summaries, and the increased documentation and healthcare system contact with clinical trials. However, findings indicate that these groups and providers delivering their long-term care may need further education about their treatment history and best course of follow-up. Greater reported receipt of treatment summaries by colorectal vs. breast cancer survivors both overall and among those recently diagnosed is somewhat surprising given the relatively early promotion of breast cancer care plan templates. Potential contributing factors might include differences in treatment modalities, facilities, or providers. Breast cancer survivors were more likely to report receiving radiation (44 vs. 19 %), hormonal treatments (26 vs. <1 %), and chemotherapy (39 vs. 33 %). Racial/ethnic differences in reporting treatment summaries also existed in both groups of survivors, even after adjusting for socioeconomic and cancer-related factors. It is not clear why this is the case. Potential factors that may contribute in part to such differences could include differences in healthcare settings or systems [31, 32] , comorbidity burden [32] , or interpretation of or response to survey questions. Confirmation of these findings is needed. A lower likelihood of reporting treatment summaries among those with more than one treatment modality could reflect more difficulty compiling treatment history for those who received different forms of treatment from multiple providers. For follow-up instructions, we examined written instructions separately because the IOM report states instructions should be in writing [12] . Among recently diagnosed survivors, increasing income was associated with likelihood of reporting having received written instructions, and clinical trials participation was a strong predictor of reporting written instructions. Although reporting written instructions was greater among survivors diagnosed <4 vs. >4 years for both trials, participants and non-participants, differences by participation were greater for recently diagnosed survivors (not shown). Among all survivors, age, race, time since diagnosis, number of treatment modalities, and health status were associated with reporting of written instructions in addition to income and trials participation. Decreased life expectancy among older survivors may prompt discontinuation of surveillance and screening, leading to less detailed follow-up planning. However, some older survivors were likely diagnosed at younger ages when life expectancy was longer. Greater recall for those in fair/poor health may reflect increased healthcare system contact.
Studies examining the impact of these documents are few given the nascency of research in this area [8, 33] . The IOM concluded that care plans "have strong face validity and can reasonably be assumed to improve care unless and until evidence accumulates to the contrary" [12] . Among childhood Hodgkin's lymphoma survivors, care plans may lead to completion of recommended surveillance [34] . We found that written follow-up instructions may be more highly associated with some recommended surveillance than screening, most notably provider surveillance recommendations. Except for prostate cancer surveillance, compared with no instructions significant increases in recommending or completing surveillance or screening were driven by written rather than unwritten instructions. However, findings for surveillance and screening were based on small numbers and unadjusted, so confirmation is needed.
Study limitations include that NHIS data are self-reported and do not necessarily reflect actual document delivery. Inquiring about treatment summaries and follow-up instruction may not reflect use of comprehensive survivorship care plans. Recall may be an issue, particularly for survivors farther from diagnosis, and interpretation of findings for those diagnosed more than 4 years prior should consider that recommendations for use of these documents were not in place at that time. However, findings may indicate survivors and their providers who may benefit from additional information about their history and future recommended care. NHIS does not provide information about stage at diagnosis. Thus, it is possible that patients with metastatic disease could be in our sample. However, in order to focus our analysis on survivors not undergoing cancer treatment, we excluded survivors actively receiving treatment for whom treatment summaries and follow-up instructions may have been inappropriate. Furthermore, approximately 90 % of survivors reported being >1 year beyond completion of treatment. These factors likely reduce the chance that such patients were included. Our sample also may not reflect all cancer survivors. Compared with U.S. prevalence data [2] , a smaller proportion of our sample was older than 65 (60 vs. 47 %), male (46 vs. 41 %), or had prostate cancer (19 vs.14 %), and more reported cervical cancer (2 vs. 9 %) or melanoma (7 vs. 11 %). Overreporting cervical cancer and underreporting other cancers, including prostate, in national surveys have been documented [35] .
Younger age in our sample may have contributed to the lower proportion of prostate cancer survivors. NHIS data also are limited to noninstitutionalized individuals; therefore, findings Among recently diagnosed cancer survivors, many did not report receiving treatment summaries and written follow-up instructions, key components of survivorship care plans, with reported receipt even lower for PSA within 1 year among prostate cancer survivors not treated in the past year; chest CT within 1 year among lung cancer survivors not treated in the past year d Unlike the survey items for breast and cervical cancer, the NHIS survey item about provider recommendation for colorectal cancer testing was asked only of those respondents aged ≥40 who had not received a recent test (a colonoscopy in the past 10 years, sigmoidoscopy in the past 5 years, CT colonography in the past 5 years, or home blood stool test in the last year). There were too few colorectal cancer survivors not up-to-date with surveillance testing to examine provider surveillance recommendations e Defined as a mammogram within 2 years among female survivors aged 50-74 with no breast cancer history and >1 year post-diagnosis; FOBT within 1 year or flexible sigmoidoscopy within 5 years or colonoscopy within 10 years among survivors aged 50-75 with no colorectal cancer history and >1 year post-diagnosis; and Pap test within the prior 3 years among female survivors aged 21-65 with no cervical cancer history, no prior hysterectomy, and >1 year post-diagnosis. Cancer screening tests excluded recent tests done prior to diagnosis f NHIS survey item asks respondents aged 40+ who have NOT had a colonoscopy in the past 10 years, sigmoidoscopy in the past 5 years, CT colonography in the past 5 years, or home blood stool test in the last year, whether a doctor or other health professional recommended within the prior year that they be tested to look for problems in their colon or rectum. Provider recommendation questions for Pap and mammography testing were asked of respondents who reported receiving recent tests as well as those who did not g Estimates based on n<30 or with a relative standard error >50 % are indicated, but are not shown h Estimates have a relative standard error of >30 and ≤50 % and do not meet the standards of reliability or precision some groups. Although care plans may not be appropriate for all cancer survivors, this would likely not explain why so many recently diagnosed survivors did not report receiving these documents. Findings suggest that implementation of these documents is in a relatively early stage of adoption, and that opportunities exist to educate providers and survivors about their recommended use to help them understand care received, and identify current and future needs. For researchers and others, findings indicate a need to examine further the impact of these documents on recommended health services use and outcomes, identify key barriers [5, 8] to their delivery, develop effective interventions to facilitate their use, and monitor progress from the baseline established by these findings.
